= 1. Plusieurs nouveaux traits du processus TER sont considérés.
Abstract 2014 The field of the laser-light induced electric dipole in a molecule creates, in another molecule, a dipole moment via the nonlinear polarization mechanism (including the bijk hyperpolarizability, only). From the dispersional part of the total interaction energy, we extract the RET contribution. The RET spectrum is obtained for 0394J1 = Recently, transfer processes have been the subject of intensive theoretical and experimental investigations. Their importance resides in the fact that various interaction-induced (33) effects originate in energy (charge) transfer during the interaction. Lees and Retallack found a strong dependence of the RET signal intensity on the rotational states degeneracy [1] .
The collisional charge transfer model has been recently proposed for the calculation of the atomic pair polarizability anisotropy [2] . Studies of the collisional cross-sections [3] and the dependence of RET on the collision energy [4] and the rotational-to-translational molecular motion energy transfer [5] have been also performed.
In the present report we consider the excitation energy transfer which occurs in long-range molecular interactions accounting for the 33 spectra. The method of comparison between relative line intensities [6] , obtained from laser-light induced Raman and 33 hyperRaman polarized spectra, is applied.
From the molecular dispersion interaction energy, the RET part is then extracted. The initial and excited double states I nt 1 n2 X ! n 1 ~2 ~ have unperturbed energies E" I"2 and E,rí,r2' respectively. The symbol ni denotes the set of rotational quantum numbers { JKM } for the i-th molecule.
The second term in equation (2) comprises inductional and dispersional interactions and is the main subject of our concern. The case of~ = nl, ~2 == n2 is excluded here. Usually, in calculations of the energy LI, the matrix element ~i ~2 ! I... I n ~ n2 ~ is factorized into ~i I ... I n 1 ~ and ni !'" ! I n2 X By this, the permanent-induced and induced-induced multipole interaction are described. However, due to mutual interaction, molecules undergo rotational transitions which are associated with the RET process. The form of the latter, for dipole-induced dipole interaction (DID), may be obtained by Racah algebra methods yielding :
Here the Clebsch-Gordan coefficients are denoted by [aa ~8 ~ cy].
Thus, the molecule 2, affected by an external field, is pumped to the state I N2 ), related to the initial state n2 ~ by way of dipole selection rules. The interaction between both molecules causes the transition of the molecule 2 to the final state I n' 2 &#x3E; while the molecule 1 is removed from the initial state n 1 ~ to the state n i ~ (energy absorption). Now, the selection rules are more complicated because of interference with the rules which originate in the existence of intermediate states N2 &#x3E; (Fig. 1) . The electric-dipole moment 'M I ' l(R 12) oscillating at a frequency 2 W ± c~n 1"i (~" 1"i is the transition frequency between the states nl ) and n; )) is taken in the form :
where E (b) represents the external electric field tensor :
while the third-rank 33 polarizability tensor is described by the relation [7] : Insertion of equations (4, 5a, b) into equation (3) and then into equation (2) gives an approximate formula for the energy U in DID interaction regime. Additionally, some restrictions on the rotational selection rules must be imposed. The intrinsic polarizability tensor at(t) appearing in the laser-field induced dipole formula m -at(t) E~l~, when calculated in the frame of NH3 molecule principal axes, is nonzero for t = 0 and 2 and for T = 0 only. Thus, the admissible selection rules are : A = 0, ± 1, ± 2, and the positive values of Aj only are accepted for the description of the pumping process, whereas the negative ones indicate spontaneous emission effects due to rotational transitions.
Let us consider the factor (F~~ 2013 ~~2) ~ which we rewrite, according to [8] for Aj = 0 and A/ 5~ 0, respectively. Herein I is the laser-light intensity, (aa bp I cy) the 3 j coefficient and J;" = Jm + ~Jm. Next, these formulae are multiplied by the Boltzmann number of molecules in the given rotational state.
2. Results. - The main purpose of our calculations was to determine the spectral distribution for laser-light induced RET. The one-mole gaseous sample with a density of 150 amagats at 300 K was illuminated by a laser beam of intensity I = 4 x 10-14 J . m -2 . S -1. The total RET crosssection in DID model was found to be proportional to R1 z12 ~ (averaged intermolecular separation defined as in [7] ). Using the L-J potential and taking the appropriate L-J parameters for NH3 [9] , the region from Rla = 0.86 to 2.4 was examined. A narrow transfer maximum was observed at Rla = 1.06, while for Rla &#x3E; 1.5 the total RET signal intensity became stabilized (Fig. 2 -SI units) . Our conviction is, however, that since our approach used the DID approximation, the transfer contribution determined for distances larger than R/ (1 = 1.5 is the most realistic.
This results from the known mean separation between the molecules in gas phase media.
RET temperature-dependence investigations show that, for the temperatures under study, the differences in transferred energy values are about 31 % while only about 1.6 to 1.8 % between two neighbouring temperature points (independently of the induced transition - Fig. 3 ). The effect of temperature on the total RET intensity was found to decrease with increasing number J 1.
If a given molecule is strongly excited (large J 1 ) before the collision, then the probability of the 33 transition is negligible and independent on the excitation degree of all other molecules. The decay of the RET intensity is demonstrated on the RET spectrum (Fig. 4) .
In reference [10] , a strong dependence of the rotational spectra structure (e.g. for NH3) on the sign of the hyperpolarizability tensor components bilk given in the literature is proved. Now the approach of reference [10] is extended to the RET spectra calculated with the data of references [11, 12] . In this approach we have dealt with two spectra, the first of which is shown in figure 4 . The ( U x 1011 ) -empty circles.
presentation of the second RET spectrum is omitted because of the structural identity of the two. A comparison between the transferred energies related with the corresponding lines within both spectra shows that they differ but imperceptibly. This leads to the conclusion that the RET spectra are not significantly affected by the sign of the hyperpolarizability components. 
